


impedance of brass relative to PVF,). Thus the output stress
consists essentially of two stress waves, one Jaunched from the
front face directly into the water and the other launched from
the front face into the backing and reflected from the back
face into the water. The latter wave suffers little reflection at
the PVF,-water interface, because the acoustic impedances
of PVF, and water are relatively close. The two stress waves
are separated by the round-trip time in the transducer. This
pair of stress waves is detected by a second transducer of the
same thickness as the transmitting transducer as a bipolar
pulse (Fig. 2d). The fact that the detected pulse is approxi-
mately bipolar indicates that acoustic energy generated
within the PVF, transducer is efficiently coupled to water.
Had it been otherwise, the detected pulse would have many
cycles, owing to multiple reflections inside the transducer.
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Pig. 3 Physical interpretation of response of piezoelectric
transducer to electrical-impulse input
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This is consistent with other measuremants®** made on
PVF,, which show that the acoustic impedance of PVF, is
close to that of water, as shown in Fig. 3. This is important
in providing the clean pulse shown in Fig. 2d, in contributing
to the very broad bandwidth of the transducer and in com-
pensating for the lower piezoelectric coupling coefficient of
PVF, compared with that of p.z.t., thus maintaining high
transducer efficiency.
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